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(54) Aig bag apparatus of motor vehicle 

(57) The invention provides an air bag apparatus of 
a vehicle which can securely protect a passenger (in- 
cluding a child) in a much closed state by an inexpensive 
means. Since a rear end (a patch portion (19)) of a tether 
belt (20) is positioned between a vertical surface (A) 
passing through a rear end (21) of an instrument panel 
(1) and a vertical surface (B) passing through a center 



(S) of a head portion of the passenger, in an initial ex- 
panding state of an air bag (4), a rearward development 
of the air bag (4) is restricted just before a passenger 
(M) due to a tension of the tether belt (20) even in the 
case that the passenger (M) is much close to the instru- 
ment panel (1), whereby no excessive impact is applied 
to the passenger (M). 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to an air bag ap- 
paratus of a vehicle, and more particularly to an air bag 
apparatus for a front passenger of motor vehicle. 

2. Description of the Related Art 

[0002] The air bag apparatus for a front passenger of 
the motor vehicle is structured such that an air bag is 
received in a folded state in an instrument panel posi- 
tioned below a front window panel. The air bag is struc- 
tured such as to expand due to a gas injected out from 
an inflator at a time of collision, develop toward an inner 
side of a passenger's room from an upper portion of the 
instrument panel and receive the passenger so as to 
protect the passenger. 

[0003] A tether belt extending in a longitudinal direc- 
tion from a gas introduction port of an air bag to a portion 
close to a rear end thereof is provided in an inner portion 
of the air bag used in this kind of air bag apparatus, for 
example, as is known in Japanese Parent Application 
Laid-open No. 11-5505, The tether belt has a function 
of guiding a gas stream output from the gas introduction 
port to the rear end side of the air bag in an initial ex- 
panding state of the air bag, and a function of restricting 
a linear development of the air bag to a passenger com- 
partment and developing so as to extend in a vertical 
direction. 

SUMMARY OF THE INVENTION 

[0004] However, in the prior art mentioned above, the 
tether belt is long and the rear end of the tether belt is 
positioned within the passenger's room disposed further 
in a rear side of the rear end of the instrument panel in 
the initial expanding state of the air bag. Accordingly, in 
the case of a normal state in which the passenger ex- 
isting in the front passenger's seat is sufficiently apart 
to the rear side from the instrument panel, the air bag in 
the initial expanding state expands upward and down- 
ward with being restricted to develop rearward by the 
tether belt before reaching to the passenger mentioned 
above, however, in the case that the passenger is much 
close to the instrument panel, the rear end of the air bag 
is brought into contact with the passenger before ex- 
panding upward and downward at a stage of the initial 
expansion, so that there is a risk that an excessive im- 
pact is applied to the passenger. 
[0005] In order to prevent the excessive impact from 
being applied to the passenger the latter state, it is nec- 
essary to provide with a rotating mechanism for chang- 
ing a developing direction of the air bag and with a sen- 
sor for detecting an approaching state that is out of usual 
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position. Then, the structure is made such that a devel- 
oping angle of the air bag is changed to a direction in 
which the excessive impact is not applied to the passen- 
ger, at a time of detecting the approaching state by the 
sensor, however, according to this countermeasure, a 
cost is significantly increased. 

[0006] The present invention has been made in con- 
sideration of the prior art mentioned above, and an ob- 
ject of the present invention is to provide an air bag ap- 
paratus for a vehicle which can securely protect a pas- 
senger (including a child) even in an approaching state 
without significantly increasing a cost. 
[0007] According to a first technical aspect of the 
present invention, there is provided an air bag for a ve- 
hicle having a gas introduction port formed at a front por- 
tion and introducing an inflation gas wherein the air bag 
is placed at a predetermined position of the vehicle in- 
terior with respect to the gas introduction port and de- 
velops rearward due to a motivation, a tether belt con- 
necting a periphery of the gas introduction port and a 
rear portion of the air bag at an upper side thereof, 
wherein a rear end portion of the tether belt extends at 
a position between a first vertical surface passing a rear 
end of an instrument panel of the vehicle and a second 
vertical surface passing through a center of a head por- 
tion of a vehicle passenger contacting the rear end of 
the instrument panel in an initial developing stage of the 
air bag. 

[0008] According to a second technical aspect of the 
present invention, there is provided with an air bag of a 
vehicle, wherein the passenger is a child substantially 
represented by AC06Y dummy. 

[0009] According to a third technical aspect of the 
present invention, the rear end of the tether belt is con- 
nected to a portion forming an upper surface portion of 
the air bag. 

[0010] According to a fourth technical aspect of the 
present invention, a front end of the tether belt is con- 
nected to a rear edge of the gas introduction port. 
[0011] According to a fifth technical aspect of the 
present invention, the tether belt is provided with a front 
side belt a front end of which is connected to the gas 
introduction port, and a rear side belt connected to an- 
other end of the front side belt and having a middle por- 
tion connected to an upper side of the air bag so as to 
constitute a patch portion having a predetermined area 
and two end portions both connected to another end of 
the front side belt. 

[0012] According to a sixth technical aspect of the 
present invention, the air bag is formed in a bag shape 
by connecting a lower base fabric and an upper base 
fabric, the gas introduction port is provided in a front por- 
tion of the lower base fabric, one end of the tether belt 
is connected to the upper base fabric, the tether belt has 
one front side belt in which a front end of the lower base 
fabric is connected to the gas introduction port and a 
rear side belt a middle portion of which is connected to 
the upper base fabric so as to constitute a patch portion 
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having a predetermined area, and both end portions of 
the rear side belt are connected to a rear end of the front 
side belt. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a perspective view showing an air bag ac- 
cording to a first embodiment of the present inven- 
tion; 

Fig. 2 is a plan view showing a lower base fabric of 
the air bag shown in Fig. 1; 

Fig. 3 is a plan view showing an upper base fabric 
of the air bag shown in Fig. 1; 
Fig. 4 is a perspective view showing a tether belt 
constituted by a front side belt and a rear side belt 
shown in Fig. 1; 

Fig. 5 is a side view of a passenger compartment 
showing a state that a child stands close to an in- 
strument panel according to a fourth embodiment; 
Fig. 6 is a side view of the passenger compartment 
showing an initial expanding state of the air bag 
shown in Fig. 5; 

Fig. 7 is a side view of the passenger compartment 
showing a state that the air bag shown in Fig. 6 de- 
velops downward; and 

Fig. 8 is a side view of the passenger compartment 
showing a final developing state of the air bag 
shown in Fig. 7. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0014] A description will be given below of preferred 
embodiments according to the present invention with 
reference to the accompanying drawings. 
[0015] Figs. 1 to 8 are views showing a first embodi- 
ment according to the present invention. At first, as 
shown in Fig. 5, an instrument panel 2 is positioned be- 
low a front window panel 1 in an assistant driver's seat 
side of a motor vehicle. A case 3 closed by a lid (not 
shown) is provided in an upper portion of the instrument 
panel 2, and an air bag 4 in a folded state and an inflator 
5 injecting a gas for inflating the bag are received within 
the case 3. 

[001 6] The air bag 4 is constituted by two fabrics such 
as an upper base fabric 6 and a lower base fabric 7 
which are made of non-coated nylon 66 woven cloth 
having a weight (weight per area) of 200 g/m 2 . The up- 
per base fabric 6 and the lower base fabric 7 are, as 
shown in Figs. 2 and 3, both formed in a symmetrical 
shape, the upper base fabric 6 has an upper portion 8 
forming an upper surface portion of the expanding air 
bag 4, and the lower base fabric 7 has a lower portion 
9 forming a lower surface portion of the expanding air 
bag 4. Substantially triangular side portions 10 and 11 
forming side surface portions of the expanding air bag 
4 are formed in both right and left sides of the upper 
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portion 8 in the upper base fabric 6 and the lower portion 
9 in the lower base fabric 7, and rear portions 12 and 13 
forming a rear surface portion receiving a passenger are 
integrally provided in rear sides thereof. A rectangular 
5 gas introduction port 14 is formed in a front end of the 
lower base fabric 7, a front end 1 6 of a front side belt 1 5 
having the same opening as the gas introduction port 
14 is superposed and sewed up in the periphery of the 
gas introduction port 14, and a main body of the front 
10 side belt 15 is in a state of extending toward a rear side 
from a rear edge of the gas introduction port 14. The gas 
introduction port 14 is reinforced by sewing up the front 
end 16 of the front side belt 15 in the periphery thereof. 
[001 7] Further, a vent hole 1 7 is formed in each of the 
15 left and right side portions 10 in the upper base fabric 
6. The vent hole 17 is provided so as to release an extra 
gas at a time when the air bag 4 is completely expanded. 
Further, a peripheral edge of a patch portion 19 having 
a rectangular shape or a circular shape with a vertical 
width of 1 50 mm and a lateral width of 1 60 mm is sewed 
up in a center portion 18c of a rear side belt 18 in the 
rear portion 12 of the upper base fabric 6. Accordingly, 
the rear side belt is structured such as to be provided 
with an upper band portion 1 8a and a lower band portion 
1 8b. In this case, the rear side belt 1 8 may be constituted 
by a plurality of members. 

[0018] In the lower base fabric 7 and the upper base 
fabric 6, at first, the corresponding side portions 10 and 
11 and the edge portions of the rear portions 12 and 13 
are sewed up with each other in a state of facing back 
surfaces in which the front side belt 15 and the rear side 
belt 1 8 are positioned in a front surface side to each oth- 
er. Next, the opposing peripheral edge portions of the 
lower base fabric 7 and the upper base fabric 6 are 
sewed up with each other. Then, as shown in Fig. 4, the 
lower base fabric 7 and the upper base fabric 6 which 
are sewed up with each other are bent, the front side 
belt 1 5 and the rear side belt 1 8 are moved close to each 
other, and the rear end of the front side belt 15 and both 
ends of the rear side belt 18 which are positioned in back 
and front sides in this state are sewed up, whereby a 
tether belt 20 is formed. Finally, when turning the air bag 
inside out from the gas introduction port 14. the tether 
belt 20 is positioned in an inner portion and the air bag 
4 in which a peripheral seam is invisible is completed. 
The completed air bag 4 becomes in a state that the gas 
introduction port 1 4 at the front portion of the lower base 
fabric 7 and the rear portion 12 of the upper base fabric 
6 are connected therewithin by the tether belt 20. 
[001 9] The air bag 4 formed in the manner mentioned 
above is received within the case 3 in the upper portion 
of the instrument panel 2 in a state of being folded as 
mentioned above, and the gas introduction port 14 is 
connected to the inflator 5. A length of the tether belt 20 
provided in the inner portion of the air bag 4 is shorter 
than the conventional one. That is, if the tether belt 20 
is horizontally extended to a rear side statically in a state 
of being assembled in the instrument panel 2, the struc- 
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ture is made such that a rear end (a patch portion 19) 
substantially coincides with a vertical surface(virtual 
plane) B passing through a center S of a head portion 
of a child (AC06Y dummy) or an adult M with a sitting 
attitude when any part of a body of the child M is in con- 
tact with the rear end 21 of the instrument panel 2 with 
assumption that the child or the adult M virtually moves 
forward according to his or her inertia with the sitting 
attitude maintained during impact event as shown in Fig. 
5. It is highly likely that the sitting passenger (child or 
adult) performs an inertial motion at a traveling speed 
just before the collision at a time of collision, and is in 
contact with the instrument panel while maintaining sub- 
stantially his or her sitting attitude. 
[0020] Accordingly, since the vertical surface B is es- 
timated to include the head position of the passenger 
just after the collision, the rear end of the tether belt 20 
is positioned between a vertical surface( virtual plane) A 
passing through the rear end 21 of the instrument panel 
4 and the vertical surface B mentioned above, in the in- 
itial expanding state of the air bag 4. That is, the tether 
belt 20 actually tends to extend at the upward angle in 
the initial expansion of the air bag 4, the tether belt 20 
always deforms in front side of the vertical surface B in 
the initial expansion and is positioned between the ver- 
tical surface B and the vertical surface A if the rear end 
of the tether belt 20 is made substantially coincide with 
the vertical surface B in a horizontal state. 
[0021] One feature of the present invention is that the 
air bag is developed so that the expanding surface of 
the air bag does not directly hit a passenger at an initial 
expanding stage of the air bag. 

[0022] A description will be given of an actual devel- 
oping motion of the air bag 4 with reference to Figs. 5 
to 8. 

First Stage 

[0023] Fig. 5 shows a state that a passenger M such 
as a child approaches close to the instrument panel 2. 
In this state, when an impact force is generated due to 
a collision, a falling or the like of the motor vehicle, the 
impact force is detected so as to motivate an operation 
of the air bag. The gas generated in the inflator 5 is dis- 
charged within the air bag 4 from the gas introduction 
port 14, and the air bag 4 is expanded. Since the front 
side belt 15 of the tether belt 20 extends from the rear 
edge of the gas introduction port 1 4, the gas introduction 
port 14 is not closed by the front side belt 15, a smooth 
inflow of the gas from the gas introduction port 14 is ex- 
ecuted and a developing speed of the air bag 4 becomes 
faster. 

[0024] The expanding air bag 4 jumps out from the 
case 3 as shown in Fig. 6, then the air bag is brought 
into contact with a part 31 of a front window panel 1 and 
thereafter develops rearward as an initial expansion due 
to a jet flow. At this time, the length of the tether belt 20 
within the air bag 4 is defined as a length positioning 



between the vertical surface A and the vertical surface 
B. Accordingly, since the tether belt 20 tends to extend 
at an upward angle in the initial expanding state, the rear 
end of the tether belt 20 does not exceed the vertical 

5 surface S. 

[0025] Additionally, the rear side belt is structured 
such that the upper band portion 18a, the lower band 
portion 18b and the patch portion 1 9 form a substantially 
triangular tube structure around a sewing portion 30 cor- 

10 responding to a supporting point, and a distance from a 
rear edge portion 33 of the gas introduction port 14 is 
defined together with the front side belt 15, therefore it 
is possible to restrict a rearward protrusion of a whole 
of the patch portion at the initial expanding state. And a 

15 gas stream (focalized pressure) passing through a por- 
tion near a surface of the upper band portion 18a and 
the lower band portion 18b assists an orientation of the 
triangular tube structure together with the support at the 
contact surface 31 between the front window panel 1 

20 and the upper base fabric 6, thereby the surface of the 
patch portion 19 is securely directed rearward due to a 
rotating function performed by the air bag 4 of the 
present embodiment. In particular, a downward force 
applied by the gas stream passing though the upper side 

25 of the upper band portion 1 8a has an effect of modifying 
an attitude of the tether belt having a tendency of ex- 
tending at an upward angle in the initial expanding state. 
[0026] In the case that the passenger M is significantly 
close to the instrument panel 2, a rearward development 

30 of the air bag 4 is restricted by a position just before the 
passenger M due to a tension of the tether belt 20 and 
no excessive impact is applied to the passenger M. If 
the rear end of the air bag 4 is in contact with the head 
portion of the passenger M, the rearward development 

35 is restricted at the center S position of the head portion, 
thereby the impact is effectively reduced. 
[0027] Furthermore, since the patch portion 1 9 corre- 
sponding to a damping surface is securely directed rear- 
ward by the rear side belt structure even when the rear- 

40 ward development is restricted, it is possible to stably 
hold the passenger M. In particular, in this embodiment, 
since the rear end of the tether belt 20 is connected to 
the upper base fabric 6 so as to constitute the patch por- 
tion 19 having a predetermined area, a bonding force 

45 between the tether belt 20 and the upper base fabric 6 
is strong, thereby sufficiently receiving the impact force 
applied at a time when the patch portion 19 reaches the 
portion near the holding position of the tether belt 20, 
therefore it is possible to securely restrict the rearward 

so development of the air bag 4. Since the tether belt 20 is 
inexpensive, it is possible to significantly reduce a man- 
ufacturing cost. 

Second Stage 

55 

[0028] The air bag 4 develops downward as shown in 
Fig. 7 after the initial expansion due to additional supply 
of gas from the inflator in such a way that the air bag 
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enters between the instalment panel 2 and the passen- 
ger M. In the manner mentioned above, the air bag 4 
develops downward because the rear end of the tether 
belt 20 is connected to the upper base fabric 6 of the air 
bag 4 and a lower capacity of the tether belt 20 is larger s 
than an upper capacity at the rear end of the air bag 4, 
and the gas flow received by the patch portion 19 and/ 
or the center portion 18c of the rear side belt 18 in the 
first stage is changed downward whereby the portion 
below the tether belt 20 mainly expands. 10 

Third Stage 

[0029] The air bag 4 develops upward as shown in 
Fig. 8 after developing downward according to addition- is 
al supply of gas from the inflator, and it is possible to 
securely protect both of a head portion and a body por- 
tion of the passenger M. Since the tether belt 20 accord- 
ing to this embodiment is connected to the gas introduc- 
tion port 14 via one front side belt 1 5, a tension applied 20 
to the upper base fabric 6 of the air bag 4 from the tether 
belt 20 is transmitted on the basis of one system, so that 
it is possible to obtain a stable developing motion of the 
air bag 4. That is, if two tether belts 20 are provided and 
the tension is transmitted to the air bag 4 on the basis 25 
of two systems, a mechanical interaction is applied be- 
tween the tether belts, then the tension transmitted to 
the air bag 4 becomes unstable in some conditions of 
two tether belts 20 and there is a risk that the air bag 4 
vertically swings and the motion is not uniformly defined, so 
According to the present embodiment, such a problem 
does not occur in the third stage. 

Fourth Stage 

35 

[0030] When the air bag 4 completely expands, a sur- 
plus gas is released from the vent holes 17. Since the 
vent holes 17 are formed in the side portions 10 and 11 
except the area receiving the passenger, there is no risk 
that the vent holes 17 are closed by the passenger. The 40 
tether belt 20 itself does not extend rearward from the 
vertical surface S, however, the air bag 4 at the lower 
portion than the tether belt 20 develops sufficiently rear- 
ward than the vertical surface S, and it is possible to 
securely protect the passenger M at a normal position *s 
who does not stand close to the instrument panel 2 by 
the air bag 4. 

[0031] According to the present embodiment, since 
the rear end of the tether belt is positioned at the vertical 
surface passing through the rear end of the instrument so 
panel or in front thereof, in the initial expanding state of 
the air bag, the rearward development of the air bag is 
restricted dust before the passenger due to the tension 
of the tether belt even in the case that the passenger 
stands close to the instrument panel, and no excessive 55 
impact is applied to the passenger. And it is possible to 
execute by the inexpensive means. Since the rear end 
of the tether belt is connected to the upper side of the 
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air bag, the air bag develops in a direction of expanding 
downward after the initial expansion, and it is possible 
to securely receive the head portion and the body por- 
tion of the passenger so as to protect them. 
[0032] In all of the embodiments mentioned above, 
the description is given of the air bag constituted by the 
two-sheet structure comprising the upper base fabric 6 
and the lower base fabric 7, however, the structure is 
not limited to this, and the air bag may be constituted by 
three or more base fabrics. 

[0033] According to the present invention, since the 
rear end of the tether belt 20 is positioned between the 
vertical surface A passing through the rear end 21 of the 
instrument panel 2 and the vertical surface B passing 
through the center S of the head portion of the passen- 
ger M in a state that any part of the passenger's body in 
the sitting attitude is in contact with the rear end 21 of 
the instrument panel 2, therefore, in the initial expanding 
state of the air bag 4 no excessive impact is applied to 
the passenger M even in the case that the passenger M 
including the child is much close to the instrument panel 
2, and a proper protection can be put into practice. 
[0034] Since the rear end of the tether belt is connect- 
ed to the upper base fabric of the air bag, the air bag 
develops in the direction of expanding downward after 
the initial expansion, thereby it is possible to securely 
receive the head portion and the body portion of the pas- 
senger so as to protect them. 



Claims 

1 . An air bag for a vehicle for developing rearward up- 
on detection of impact applied to the vehicle com- 
prising: 

a gas introduction port formed at a front portion 
of the air bag and introducing an inflation gas, 
wherein said air bag is placed at a predeter- 
mined position of the vehicle interior with re- 
spect to the gas introduction port and develops 
rearward due to a motivation; and 
a tether belt connecting a periphery of the gas 
introduction port and a rear portion of the air 
bag at an upper side thereof; wherein 
a rear end portion of the tether belt extends at 
a position between a first vertical surface pass- 
ing a rear end of an instrument panel of the ve- 
hicle and a second vertical surface passing 
through a center of a head portion of a vehicle 
passenger contacting the rear end of the instru- 
ment panel in an initial developing stage of the 
air bag. 

2. An air bag according to claim 1 , wherein the pas- 
senger is a child substantially represented by 
AC06Y dummy. 
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3. An air bag according to claim 1 , wherein a rear end 
of the tether belt is connected to an upper surface 
portion of the air bag. 

4. An air bag according to claim 1 , wherein a front end 5 
of the tether belt is connected to a rear edge of the 
gas introduction port. 

5. An air bag according to claim 1 , wherein 

10 

the tether belt includes a front side belt, a front 
end of the front side belt being connected to the 
gas introduction port, and 
a rear side belt connected to another end of the 
front side belt, the rear side belt having a middle 15 
portion connected to an upper side of the air 
bag so as to constitute a parch portion having 
a predetermined area and two end portions 
both connected to another end of the front side 
belt. 20 

6. An air bag according to claim 1 . wherein: 

the air bag is formed in a bag shape by con- 
necting a lower base fabric and an upper base 
fabric; 

the gas introduction port is provided in a front 
portion of the lower base fabric; 
one end of the tether belt is connected to the 
upper base fabric; 

the tether belt has one front side belt in which 
a front end of the lower base fabric is connected 
to the gas introduction port and a rear side belt, 
a middle portion of which is connected to the 
upper base fabric so as to constitute a patch 
portion having a predetermined area; and 
both end portions of the rear side belt are con- 
nected to a rear end of the front side belt. 

7. An air bag (4) for a vehicle, comprising an elongate 
tether means (20) for tethering a surface of the air 
bag (4) to a mounting on the dashboard (2) of the 
vehicle, the tether means (20) being of a length 
which restricts contact between a head of a vehicle 
occupant (M) and the air bag (4) during an initial 
explosive expansion of the air bag (4) even when a 
torso of such a vehicle occupant (M) abuts said 
dashboard. 

8. A vehicle comprising an air bag as claimed in any so 
one of claims 1 to 7. 
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